Inhibition of protein synthesis and heat protection: histidinol-resistant mutant cell lines.
The mechanism of histidinol (HST)-induced heat protection was investigated to test the hypothesis that the cessation of protein synthesis itself is one of the events involved in heat protection. For this study, we isolated three HST-resistant mutant strains. HST (5 mM), which inhibited protein synthesis by 88% in the wild type, caused only 0, 9, and 25% inhibition in three mutants, respectively. The drug, which afforded heat protection, (i.e., a 125-fold increase in survival from 4 x 10(-3) to 5 x 10(-1) after 2 hr at 43 degrees C in wild type), did not protect mutant cells from heat killing. In contrast, cycloheximide (10 micrograms/ml) which inhibited protein synthesis by 95% in both wild type and mutant cell types, protected both cell types from heat killing. Therefore, these results suggest that the cessation of protein synthesis, per se, preventing synthesis of nascent polypeptides, is a major event leading to heat protection.